Background: Pre-transfusion compatibility testing is performed in order to prevent transfusion of incompatible donor red cells that might result in an immune mediated hemolytic transfusion reaction, thereby forming a critical element in the process of transfusion to enhance blood safety. Titers are generally determined with a semi-quantitative assay by serial double-fold dilution. Several different techniques have been employed for titration, of which the conventional tube test (CTT) and column gel card test -Column Agglutination Technique (CAT) are the most frequently used. Historically, CTT has been used as the standard technique for immunohaematological studies, such as direct antihuman globulin test for the diagnosis of autoimmune haemolytic anaemia and in screening for specific antibodies in transfusion medicine. Study Design and Methods: For this study, 51 plasma samples from donors were subjected to antibody titration using the two techniques CAT and CTT. For the purpose of standardization and reproducibility of results, all 51 samples were tested by two technicians and the results obtained were a total of 70 antibody titers. Dilutions were continued to a titer of 1:1024 with the aim of allowing for at least two negative tubes beyond the titer end-point. The statistical analysis of the data has been done in MS-Excel. Results: Out of the 70 titer samples, 57 samples showed identical titer values in the methods performed by both the technicians. 8 samples showed titer values higher in Technician 2 by one dilution as compared to Technician 1, whereas 5 samples showed titer values lower in Technician 2 when compared to Technician 1 (one dilution low in 4 samples and two dilutions low in 1 sample). Conlcusion: CAT titers demonstrated up to a twofold difference as compared to CTT titres, as demonstrated in the figures presented. This disparity is not unusual and can be attributed to the lack of standardization which can be reduced by Column Agglutination Technology. CAT uses specific volumes of red blood cells and the reagents are dispensed by pipettes. Also, the procedure is technically simpler due to the elimination of washing steps and results in welldefined end points. Column Agglutination Technique offers not only sensitivity, but also the best titer turnaround time, eliminating almost 45 minutes of incubation period alone. The results of testing by CAT are comparable to CTT but have the advantages of ease of performance, better standardization of cells, most importantly stable results and reproducibility. Implementation of antibody titers by the gel method would clinically benefit the management of ABO incompatible solid-organ transplant patients.
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Nidhi Mehta, Ishita R Chakraborty, Minal Rane, Vijayata Ambre of that antibody's response to a specific antigen. Titers are generally determined with a semi-quantitative assay by serial double-fold dilution. [3] Several different techniques have been employed for titration, of which the conventional tube technology (CTT) and the column gel card test (column introDuCtion P retransfusion compatibility testing is performed to prevent the transfusion of incompatible donor red cells that might result in an immunomediated hemolytic transfusion reaction, thereby forming a critical element in the process of transfusion to enhance blood safety. ABO and Rh blood grouping of recipients and donors and cross-matching between donor and recipient in indirect anti-globulin phase to detect clinically significant antibodies are integral steps of the compatibility testing. [1, 2] The titer of an antibody represents the strength 47 Global Journal of Transfusion Medicine ¦ Sep 2016 ¦ Volume 1 ¦ Issue 2 agglutination technique [CAT]) are the most frequently used. Historically, CTT has been used as the standard technique for immunohematological studies, such as direct antihuman globulin (AHG) test for the diagnosis of autoimmune hemolytic anemia and in screening for specific antibodies in transfusion medicine. [4] [5] [6] [7] [8] Based on CTT, a number of clinically relevant cutoff values have been set. [9] The traditional CTT method that is used for antibody titration is time-and labor-intensive, prone to technical errors due to complexity in performing the procedure, requires experienced staff to read results, and gives only one chance to read the reaction without disturbing the cell button. [10] Furthermore, this method demonstrates low reproducibility [11] and variable sensitivity, [12] and has been proven to be difficult to standardize between different laboratories. [12] [13] [14] The introduction of newer techniques such as CAT, solid phase red cell adherence assays, and erythrocyte-magnetized technique has tried to overcome these shortcomings, bring about an improvement in the quality of testing and reproducibility of results. [13] CAT is an easy and sensitive technique that requires no red cell washing and uses gel filtration media impregnated with an AHG reagent to induce agglutination. [15, 16] The simplicity factor of CAT is further enhanced with its ability to provide for a stable end point for testing and has encouraged many blood banks and transfusion departments to gradually adopt this technique. [17, 18] Our study has been formulated on the basis of two hypotheses: (1) Sensitivity and efficiency of CAT is superior compared to conventional tube technique (CTT). (2) The results of CAT are reproducible.
Materials anD MethoDs
Assessment of baseline anti-ABO antibody titers utilizes two methods of titrations: • The conventional tube technology CTT (AABB method) • The column agglutination technology CAT: BioRad Gel cards.
For this study, 51 plasma samples from donors were subjected to antibody titration using the two techniques CAT and CTT. Out of this, 16 samples were A-positive, 16 samples were B-positive, and 19 samples were O-positive. For the purpose of standardization and reproducibility of results, all 51 samples were tested by two technicians. Since Group O samples contained both anti-A and anti-B titers, the total number of titer samples were seventy as compared to the total number of samples that were tested for CTT and CAT. [19] The tubes were then kept at room temperature (RT) for 15 min. On completion of 15 min, the test tubes kept at RT are centrifuged at 1000 rpm for 1 min.
The remaining 100 µl of diluted serum is incubated at 37°C for 15 min along with 100 µl of 2-5% red cell suspension. Each tube is then washed thrice with normal saline at 3000 rpm, and the supernatant is removed after the last wash. Two drops of AHG antisera are added to each tube, mixed, and centrifuged at 1000 rpm for 1 min. The cell button was re-suspended by gentle agitation, and agglutination was graded microscopically with the highest dilution showing +1 agglutination. Fifty microliters of 0.8% donor's red cell suspension is dispensed into separate micro columns of the gel cards, followed by the addition of 25 µl of serially diluted serum mixture from the labeled test tubes into the corresponding columns of gel cards.
The saline gel cards were kept at RT for 15 min, whereas the AHG IgG gel cards were kept in the incubator at 37°C for 15 min. On completion of 15 min, both the gel cards were centrifuged. The test results were examined and the reactions were graded macroscopically with the highest dilution showing +1 agglutination. 
results by first technician
Analysis of the data from Table 1 reveals that at RT, 29 samples had identical titer values by both methods. The CAT titers were higher that CTT titer for 41 samples (one dilution higher in 40 samples and two dilutions higher in 1 sample).
Similarly, the data from Table 2 reveal that at 37°C AHG phase, 17 samples had identical titer values by both methods. The CAT titers were higher than CTT for 51 samples (one dilution higher in 49 samples and two dilutions higher in two samples). However, the CAT titers showed one dilution lower in two samples as compared to CTT.
results by second technician
Analysis of the data from Table 3 reveals that at RT, 23 samples had identical titer values by both methods. The CAT titers were higher that CTT titer for 46 samples (one dilution higher in 43 samples and two dilutions higher in 3 sample).
Similarly, the data from Table 4 reveal that at 37°C AHG phase, 17 samples had identical titer values by both methods. The CAT titers were higher than CTT for 47 samples, with one dilution in all of them. However, the CAT titers showed one dilution lower in two samples as compared to CTT.
The magnitude of difference between the methods performed by the two technicians was stable across the range of titer values and has been shown in Table 5 .
Out of the 70 titer samples, 57 samples showed identical titer values in the methods performed by both the technicians. Eight samples showed titer values higher in technician 2 by one dilution as compared to technician 1, whereas five samples showed titer values lower in technician 2 when compared to technician 1 (one dilution low in four samples and two dilutions low in one sample)
DisCussion
Techniques for antibody titration have undergone extensive development, and several methods are routinely employed for ABO blood group antibody titration, with CTT and CAT being most frequently used. CTT is considered the classic test for antibody titration, but is time-consuming because of extensive cell washing required, and is difficult to standardize as compared to CAT which shows simplicity, reproducibility, and sensitivity. This study compared the CTT method with CAT with respect to sensitivity and reproducibility.
Although less than half of samples in AHG phase showed identical results when performed by both technicians, relative to CTT method by CAT was consistently higher by one to two dilutions in majority tested. While CAT titers were slightly higher on average, this difference was not statistically significant. This result was found to be as comparable to the results of the study performed by Adriaansen and Perry. [10] The variance noted in the results can be attributed to the difference in the method of diluting the sample, as well as difference in serologic testing method or both.
Reproducibility has been found to be problematic in this study, in spite of the technical staff belonging to [20] Additional sources of variability in titration using tube technique have been postulated in the study conducted by Cid et al. [21] These could include the reagents utilized, including the type of tubes used and the sources of the gel cards. Although all materials used in this study were licensed and approved by commercial manufacturers, some differences between lots or manufacturer could exist even within the purview of regulatory agency. A control sample of known antibody concentration ideally should be tested repeatedly by both methods to determine the spread of results. The degree of variation in results between the two methods can thereby compared, which can successfully lead to the establishment of standardization system for titration. [21] CAT titers demonstrated up to a 2-fold difference as compared to CTT test tube, as demonstrated in the figures presented.
This disparity is not unusual and can be attributed to the lack of standardization which can be reduced by CAT. CAT uses specific volumes of red blood cells, and the reagents are dispersed by pipettes. In addition, the procedure is technically simpler due to the elimination of washing steps and results in well-defined end points.
ConClusion
CAT offers not only sensitivity, but also the best titer turnaround time, eliminating almost 45 min of incubation period alone. The results of testing by CAT are comparable to CTT, but have the advantages of ease of performance, better standardization of cells, and most importantly, stable results and reproducibility. Implementation of antibody titers by CAT would clinically benefit the management of ABO incompatible solid organ transplant patients. [4] financial support and sponsorship Nil.
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